(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(id 



EP1 101 898 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 


(51) Int CI7: F01D 5/14 


21.01.2004 Bulletin 2004/04 


(43) Date of publication A2: 




23.05.2001 Bulletin 2001/21 




(21) Application number: 00121845.2 




(22) Date of filing: 06.10.2000 




(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Watanabe, Koji, 


MC NLPT SE 


Takasago Research & Devel. Center+ 


Designated Extension States: 


Arai-cho, Takasago-shi, Hyogo-ken (JP) 


AL LT LV MK RO SI 


• Matsuura, Masaaki, 




Takasago Resea. & Devel. Center 


(30) Priority: 19.11.1999 JP 32996599 


Arai-cho, Takasago-shi, Hyogo-ken (JP) 




• Suenaga, Kiyoshi, Takasago Machinery Works 


(71) Applicant: Mitsubishi Heavy Industries, Ltd. 


Arai-cho, Takasago-shi, Hyogo-ken (JP) 


Tokyo (JP) 






(74) Representative: Henkel, Feiler, Hanzel 




Mohlstrasse 37 




81675 Munchen (DE) 



(54) Gas turbine blade 



00 
00 



(57) Turbine blade of gas turbine etc. and gas tur- 
bine equipment using the turbine blade suppress occur- 
rence of thermal stress caused by temperature differ- 
ence and provide high reliability. In gas turbine equip- 
ment comprising rotational portion of rotor (1 ) and mov- 
ing blade (2), stationary portion of casing (3), stationary 
blade (4), various supporting members, etc. and com- 
bustor, thermal stress reducing portion is provided in 
any one or both of moving blade joint adjacent portion 
(14a) between moving blade trailing edge portion (14) 
and platform (15) and stationary blade joint adjacent 
portion (20a) between stationary blade trailing edge por- 
tion (20) and shroud (18, 19). By the thermal stress re- 
ducing portion, undesirable thermal stress occurring in 
the blade joint adjacent portions (14a, 20a) is reduced 
and reliability of the turbine blade and the gas turbine 
equipment is enhanced. 
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(54) Gas turbine blade 

(57) Turbine blade of gas turbine etc. and gas tur- 
bine equipment using the turbine blade suppress occur- 
rence of thermal stress caused by temperature differ- 
ence and provide high reliability. In gas turbine equip- 
ment comprising rotational portion of rotor (1 ) and mov- 
ing blade (2), stationary portion of casing (3), stationary 
blade (4), various supporting members, etc. and com- 
bustor, thermal stress reducing portion is provided in 



any one or both of moving blade joint adjacent portion 
(14a) between moving blade trailing edge portion (14) 
and platform (15) and stationary blade joint adjacent 
portion (20a) between stationary blade trailing edge por- 
tion (20) and shroud (18, 19). By the thermal stress re- 
ducing portion, undesirable thermal stress occurring in 
the blade joint adjacent portions (14a, 20a) is reduced 
and reliability of the turbine blade and the gas turbine 
equipment is enhanced. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a turbine blade 
of a gas turbine or the like and a gas turbine equipment 
using this turbine blade. 

2. Description of the Prior Art 

[0002] Fig. 5 is a schematic explanatory view of a 
structure of a turbine portion and a cooling air system 
for cooling this turbine portion in a gas turbine equip- 
ment in the prior art. 

[0003] The turbine portion comprises a rotational por- 
tion of a rotor 1 and a turbine moving blade 2 and a sta- 
tionary portion 5 of a casing 3, a turbine stationary blade 
4, various supporting members and the like. 
[0004] In the turbine portion, a high temperature high 
pressure combustion gas supplied from a combustor 6 
is converted into a high velocity flow by the turbine sta- 
tionary blade 4 to rotate the turbine moving blade 2 for 
generation of power. 

[0005] Construction members of the rotational portion 
and the stationary portion which are adjacent to the 
combustion gas need to be cooled so that their temper- 
ature due to heat input from the combustion gas may 
not exceed their respective allowable temperature and, 
for cooling of the rotational portion having the rotor 1 
and the turbine moving blade 2, it is usual that cooling 
medium 7 is supplied as shown by arrows in Fig. 5. 
[0006] The cooling medium 7 is often a bleed air or 
discharge air taken from a compressor (not shown) or 
sometimes the bleed air or discharge air once supplied 
into a cooler (not shown) and cooled to an appropriate 
temperature. 

[0007] Further, as the cooling medium to cool the 
mentioned portions, there is recently a case where 
steam from an outside system is applied in place of the 
bleed air or discharge air from the compressor, but her- 
ebelow description will be made based on the cooling 
air system which is generally employed as a typical ex- 
ample. 

[0008] While the cooling medium 7 flowing in the ro- 
tational portion takes a route to flow through an interior 
of the rotor 1 to enter an interior of the turbine moving 
blade 2 for cooling thereof and then to join into a com- 
bustion gas path, in the case of using steam as the cool- 
ing medium as mentioned above, the cooling medium 
which has been heat-exchanged by cooling the turbine 
moving blade 2 and the like is recovered so that thermal 
energy thereof may be made use of in an outside system 
and thermal efficiency of the plant may be enhanced. 
[0009] In the gas turbine equipment having the men- 
tioned basic structure, description will be made con- 
cretely on the prior art turbine portion thereof with refer- 



ence to Figs. 6 to 10. 

[0010] Fig. 6 is a longitudinal cross sectional view 
showing a main structure of a prior art turbine moving 
blade, Fig. 7 is a perspective view showing a main struc- 
5 ture of a prior art turbine stationary blade, Fig. 8 is an 
enlarged view of a part of the turbine stationary blade of 
Fig. 7, Fig. 9 is a qualitative explanatory view showing 
a metal temperature behavior due to thickness differ- 
ence between thickness of a turbine moving blade trail- 
ing edge portion and that of a platform in the prior art, 
and Fig. 10 is likewise a qualitative explanatory view 
showing a metal temperature behavior due to thickness 
difference between thickness of a turbine stationary 
blade trailing edge portion and that of a shroud in the 
prior art. 

[001 1] In a leading edge portion of the turbine moving 
blade 2 which is exposed to an especially high temper- 
ature combustion gas, in order to stand a high thermal 
load, it is usual to provide a cooling passage 8 through 
which the cooling medium 7 is supplied for effecting a 
convection cooling in the turbine moving blade 2. 
[0012] Cooling passage in the moving blade is often 
constructed to repeat several turnings so as to form a 
serpentine passage on design demand, wherein the 
passage turns at a turning portion 11 provided in the vi- 
cinity of a tip portion 9 of the turbine moving blade 2 and 
a joint portion 10 of the turbine moving blade 2. 
[0013] Thus, the cooling medium 7 flows through the 
cooling passages to cool the interior of the turbine mov- 
ing blade 2. However, in case the turbine moving blade 
2 is one which receives higherthermal load, there is pro- 
vided a film cooling hole 12 in a blade surface of the 
turbine moving blade 2 and a portion of the cooling me- 
dium 7 is blown therethrough onto the blade surface on 
the combustion gas path side so that the blade surface 
may be covered by a low temperature air curtain and 
thereby a film cooling for reducing the thermal load from 
the blade surface as well can be effected. 
[0014] On the other hand, a trailing edge portion 14 
of the turbine moving blade 2 is usually designed to be 
relatively thin in order to reduce an aerodynamic loss of 
the combustion gas and, for this purpose, if the turbine 
moving blade 2 is to be cooled, a pin fin cooling or a slot 
cooling by way of many slots is employed for cooling the 
interior of the blade, or the film cooling by way of blowing 
air from a ventral side surface of the blade through the 
film cooling hole is effected. 

[0015] In case of the turbine stationary blade 16, in 
order to form a gas flow path, structure of the blade is 
made such that an inner end of a blade profile portion 
17 is inserted into an inner shroud 18 and an outer end 
of the blade profile portion 1 7 is inserted into an outer 
shroud 1 9, and while this set of one inner shroud 1 8 and 
one outer shroud 19 is usually provided for each of the 
turbine stationary blades 16, there is also such a case 
where the set of one inner shroud 18 and one outer 
shroud 19 is provided so as to cover a plurality of the 
turbine stationary blades 16. 
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[0016] The turbine stationary blade 16 is usually 
formed by precision casting and is then worked by ma- 
chining, wherein the inner shroud 18, the outer shroud 

19 and the blade profile portion 17 are generally formed 
integrally by casting. 

[0017] As mentioned above, the platform 15 support- 
ing the turbine moving blade 2 forms a part of the gas 
flow path in an axial flow turbine and is made relatively 
thicker as compared with the trailing edge portion 14 of 
the blade so as to stand centrifugal force or the like. 
[0018] For this reason, in operation'of the gas turbine 
including start and stop, load change or the like, there 
may arise an excessively large temperature difference 
between the platform 1 5 and the blade trailing edge por- 
tion 14, by which thermal stress is liable to occur at a 
transition time or in a steady operation time so that there 
is a risk to cause cracks and if the cracks occur, there 
is a problem to damage a reliability of the turbine moving 
blade. 

[0019] Also, in the turbine stationary blade 16, in order 
to reduce an aerodynamic loss, a trailing edge portion 

20 of the blade is designed as thin as possible and, on 
the other hand , the inner shroud 1 8 and the outer shroud 
19 are usually designed relatively thicker for holding the 
strength. Thus, like the turbine moving blade 2, there is 
a problem that cracks are considered to occur by the 
thermal stress following a start and stop of the gas tur- 
bine or the like, which results in damaging the reliability. 
[0020] The mentioned relation between the moving 
blade trailing edge portion and the platform is shown in 
Fig. 9 qualitatively as a metal temperature behavior 
which is caused by a thickness difference between 
thickness of the moving blade trailing edge portion and 
that of the platform. Likewise, the mentioned relation be- 
tween the stationary blade trailing edge portion and the 
shroud is shown in Fig. 10 qualitatively as a metal tem- 
perature behavior which is caused by a thickness differ- 
ence between thickness of the stationary blade trailing 
edge portion and that of the shroud. 

[0021] In Figs, 9 and 1 0, the vertical axis means a gas 
turbine rotational speed and metal temperature and the 
horizontal axis means a lapse of time. When the gas 
turbine is stopped, gas turbine rotational speed C 1§ C 2 
is reduced. In the area of C 1 and C 2 , the blade trailing 
edge portion which is of a smaller thermal capacity is 
cooled quicker and moving blade trailing edge portion 
metal temperature B 1 and stationary blade trailing edge 
portion metal temperature B 2 are reduced largely. On 
the contrary, the platform and the shroud are of a larger 
thermal capacity, respectively, and platform metal tem- 
perature A 1 and shroud metal temperature A 2 are re- 
duced comparatively slowly. Hence, temperature differ- 
ence At between both portions becomes larger and a 
problem of occurrence of thermal stress arises there. 

SUMMARY OF THE INVENTION 

[0022] Thus, in order to solve the problem in the prior 



art, it is an object of the present invention to provide 
highly reliable moving blade and stationary blade which 
are able to suppress an occurrence of thermal stress 
caused by the mentioned temperature difference as well 
5 as to provide a gas turbine equipment comprising these 
moving blade and stationary blade. 
[0023] In order to solve the mentioned problem in the 
prior art, the present invention provides the following 
first means: 

[0024] A gas turbine equipment comprising a rotation- 
al portion of a rotor and a moving blade, a stationary 
portion of a casing, a stationary blade, various support- 
ing members and the like and a combustor, character- 
ized in that there is provided a thermal stress reducing 
portion in any one or both of a moving blade joint adja- 
cent portion between a moving blade trailing edge por- 
tion and a platform and a stationary blade joint adjacent 
portion between a stationary blade trailing edge portion 
and a shroud. 

[0025] According to the mentioned first means, the 
thermal stress reducing portion is provided in any one 
or both of the moving blade joint adjacent portion be- 
tween the moving blade trailing edge portion and the 
platform and the stationary blade joint adjacent portion 
between the stationary blade trailing edge portion and 
the shroud, and thereby the undesirable thermal stress 
is reduced in these joint adjacent portions and the reli- 
ability of the gas turbine equipment can be enhanced. 
[0026] Also, the present invention provides the follow- 
ing second means: 

[0027] A gas turbine equipment as mentioned in the 
first means, characterized in that the thermal stress re- 
ducing portion provided in the moving blade joint adja- 
cent portion is formed such that the platform in the mov- 
ing blade joint adjacent portion is partially cut away and 
a remaining thickness of the platform so cut away is ap- 
proximately same as a thickness of the moving blade 
trailing edge portion. 

[0028] According to the mentioned second means, 
the thermal stress reducing portion is formed in such a 
structure that the platform in the moving blade joint ad- 
jacent portion between the moving blade trailing edge 
portion and the platform is partially cut away and a re- 
maining thickness of the platform so cut away is approx- 
imately same as a thickness of the moving blade trailing 
edge portion, and thereby the undesirable thermal 
stress is surely reduced by the simply workable means 
and the reliability of the gas turbine equipment can be 
enhanced. 

[0029] Also, the present invention provides the follow- 
ing third means: 

[0030] A gas turbine equipment as mentioned in the 
first means, characterized in that the thermal stress re- 
ducing portion provided in the stationary blade joint ad- 
jacent portion is formed such that the shroud in the sta- 
tionary blade joint adjacent portion is thinned and a re- 
maining thickness of the shroud so thinned is approxi- 
mately same as a thickness of the stationary blade trail- 
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ing edge portion. 

[0031] According to the mentioned third means, the 
thermal stress reducing portion is formed in such a 
structure that the shroud in the stationary blade joint ad- 
jacent portion between the stationary blade trailing edge 
portion and the shroud is thinned and a remaining thick- 
ness of the shroud so thinned is approximately same as 
a thickness of the stationary blade trailing edge portion, 
and thereby the undesirable thermal stress is surely re- 
duced by the simply workable means and the reliability 
of the gas turbine equipment can be enhanced. 
[0032] Also, the present invention provides the follow- 
ing fourth means: 

[0033] A turbine blade comprising a moving blade 
joint adjacent portion between a moving blade trailing 
edge portion and a platform, characterized in that the 
platform in the moving blade joint adjacent portion is par- 
tially cut away and a remaining thickness of the platform 
so cut away is approximately same as a thickness of the 
moving blade trailing edge portion. 
[0034] According to the mentioned fourth means, the 
structure is employed such that the platform in the mov- 
ing blade joint adjacent portion between the moving 
blade trailing edge portion and the platform is partially 
cut away and a remaining thickness of the platform so 
cut away is approximately same as a thickness of the 
moving blade trailing edge portion, and thereby the un- 
desirable thermal stress occurring in the moving blade 
joint adjacent portion is reduced and the reliability of the 
turbine blade can be enhanced. 
[0035] Also, the present invention provides the follow- 
ing fifth means: 

[0036] A turbine blade comprising stationary blade in- 
ner and outer joint adjacent portions between a station- 
ary blade trailing edge portion and an inner shroud and 
between said stationary blade trailing edge portion and 
an outer shroud, respectively, characterized in that each 
of the inner shroud in the stationary blade inner joint ad- 
jacent portion and the outer shroud in the stationary 
blade outer joint adjacent portion is thinned and a re- 
maining thickness each of the inner shroud and the out- 
er shroud so thinned is approximately same as a thick- 
ness of the stationary blade trailing edge portion. 
[0037] According to the mentioned fifth means, the 
structure is employed such that each of the inner shroud 
in the stationary blade inner joint adjacent portion be- 
tween the stationary blade trailing edge portion and the 
inner shroud and the outer shroud in the stationary blade 
outer joint adjacent portion between the stationary blade 
trailing edge portion and the outer shroud is thinned and 
a remaining thickness each of the inner shroud and the 
outer shroud so thinned is approximately same as a 
thickness of the stationary blade trailing edge portion, 
and thereby the undesirable thermal stress occurring in 
the stationary blade inner and outer joint adjacent por- 
tions is reduced and the reliability of the turbine blade 
can be enhanced. 

[0038] Further, the present invention provides the fol- 



lowing sixth means: 

[0039] A gas turbine equipment comprising the tur- 
bine blade mentioned in the fourth means and that men- 
tioned in the fifth means. 

5 [0040] According to the mentioned sixth means, the 
structure is employed such that, on the moving blade 
side, the platform in the moving blade joint adjacent por- 
tion between the moving blade trailing edge portion and 
the platform is partially cut away and, on the stationary 

10 blade side, each of the inner shroud in the stationary 
blade inner joint adjacent portion between the stationary 
blade trailing edge portion and the inner shroud and the 
outer shroud in the stationary blade outer joint adjacent 
portion between the stationary blade trailing edge por- 

15 tion and the outer shroud is thinned, and thereby the 
undesirable thermal stress occurring both on the moving 
blade side and on the stationary side is reduced and the 
reliability of the gas turbine equipment can be en- 
hanced. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] Fig. 1 shows an outline of a turbine moving 
blade of a first embodiment according to the present in- 

25 vention and Fig. 1 (a) is a side view of the turbine moving 
blade including portion A which is a thinned portion of a 
platform adjacent to a trailing edge portion of the turbine 
moving blade and Fig. 1(b) is an enlarged perspective 
view showing the portion A of Fig. 1(a). 

30 [0042] Fig. 2 is an explanatory view showing a tem- 
perature difference between metal temperature of the 
moving blade trailing edge portion and that of the plat- 
form. 

[0043] Fig. 3 is an enlarged side view showing a 
35 thinned portion of a shroud adjacent to a turbine station- 
ary blade of a second embodiment according to the 
present invention. 

[0044] Fig. 4 is an explanatory view showing a tem- 
perature difference between metal temperature of a sta- 

40 tionary blade trailing edge portion and that of the shroud 
of the turbine stationary blade of Fig. 3. 
[0045] Fig. 5 is a schematic explanatory view of a 
structure of a turbine portion and a cooling air system 
for cooling this turbine portion in a gas turbine equip- 

^5 ment in the prior art. 

[0046] Fig. 6 is a longitudinal cross sectional view 
showing a main structure of a prior art turbine moving 
blade. 

[0047] Fig. 7 is a perspective view showing a main 
50 structure of a prior art turbine stationary blade. 

[0048] Fig. 8 is an enlarged view of a part of the tur- 
bine stationary blade of Fig. 7. 
[0049] Fig. 9 is a qualitative explanatory view showing 
a metal temperature behavior due to a thickness differ- 
55 ence between thickness of a turbine moving blade trail- 
ing edge portion and that of a platform in the prior art. 
[0050] Fig. 1 0 is a qualitative explanatory view show- 
ing a metal temperature behavior due to a thickness dif- 
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ference between thickness of a turbine stationary blade 
trailing edge portion and that of a shroud in the prior art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0051] A first embodiment according to the present in- 
vention will be described with reference to Figs. 1 and 2. 
[0052] Fig. 1 shows an outline of a turbine moving 
blade of the first embodiment according to the present 
invention, and Fig. 1(a) is a side view of the turbine mov- 
ing blade including portion A which is a thinned portion 
of a platform adjacent to a trailing edge portion of the 
turbine moving blade and Fig. 1(b) is an enlarged per- 
spective view showing the portion A of Fig. 1(a). Fig. 2 
is an explanatory view showing a temperature differ- 
ence between metal temperature of the trailing edge 
portion and that of the platform of the turbine moving 
blade of Fig. 1. 

[0053] In the present embodiment, a portion of a plat- 
form 15 in a joint adjacent portion 14a in which the plat- 
form 15 and a blade trailing edge portion 14 are jointed 
together is cut away with a cut-away portion 15a being 
removed so that a metal thickness there is partially 
thinned to approach to a metal thickness of the blade 
trailing edge portion 14. 

[0054] That is, in the present embodiment, a portion 
on a blade root side of the platform 1 5 in the joint adja- 
cent portion 14a in which the platform 15 and the blade 
trailing edge portion 14 are jointed together is cut away 
and the cut-away portion 15a is removed so that the 
metal thickness there is thinned to be approximately 
same as the thickness of the blade trailing edge portion 
14. Thereby, the thermal capacity difference there is re- 
duced and not only a uniform metal temperature is main- 
tained in a steady operation time but also the tempera- 
ture difference between the blade trailing edge portion 
14 and the platform 15 is reduced even in a variation 
time of combustion gas flow condition following a gas 
turbine start or stop. Hence the thermal stress caused 
by the temperature difference can be reduced and life 
of the turbine blade can be enhanced greatly. 
[0055] Fig. 2 is a view showing an effect of the thinning 
of the platform wherein a metal temperature behavior of 
the blade trailing edge portion 14 and the platform 1 5 at 
the time of stop of the gas turbine as an example is 
shown qualitatively. 

[0056] In Fig. 2, following a reduction of gas turbine 
rotational speed C 1f both platform metal temperature A 1 
and moving blade trailing edge metal temperature B t 
are reduced and, in the present embodiment, the 
thinned portion is provided in the platform 15 as men- 
tioned above and hence temperature difference At be- 
tween the platform 1 5 and the blade trailing edge portion 
14 is small and thermal capacity is nearly same in these 
respective portions. Accordingly, even in a transitional 
behavior change, such as stop of gas turbine, the tem- 
perature difference hardly occurs, the thermal stress 



caused by the temperature difference can be reduced 
and the reliability can be enhanced remarkably. 
[0057] It is to be noted that if the platform 1 5 is made 
thin, it is worried that the platform 15 may hardly stand 

5 centrifugal force acting on the turbine moving blade 2 
but as the blade trailing edge portion functions as a 
beam to receive the centrifugal force in the vicinity of 
the blade trailing edge portion 14, thinning of the plat- 
form portion becomes possible. 

w [0058] Also, while the cut-away portion 15a on the 
blade root side of the platform 15 is formed in a step 
shape in the present embodiment, the cut-away portion 
1 5a is not limited to the step shape as illustrated but may 
be formed so that the metal thickness of the platform 15 

*5 increases toward a combustion gas flow upstream side 
from near the blade trailing edge portion. 
[0059] Next, a second embodiment according to the 
present invention will be described with reference to 
Figs. 3 and 4. 

20 [0060] Fig. 3 is an enlarged side view showing a 
thinned portion of a shroud adjacent to a turbine station- 
ary blade of the second embodiment according to the 
present invention and Fig. 4 is an explanatory view 
showing a temperature difference between metal tem- 

25 perature of a trailing edge portion and that of the shroud 
of the turbine stationary blade of Fig. 3. 
[0061] In the present embodiment, like in the prior art 
case shown in Fig. 7, the turbine stationary blade 4 com- 
prises a blade profile portion for guiding a combustion 

30 gas flow, an outer shroud 19 (Fig. 7) on the outer side 
of the blade and an inner shroud 1 8 on the inner side of 
the blade. 

[0062] It is to be noted that although Fig. 3 shows the 
inner shroud 18 only, the present embodiment is appli- 
35 cable both to the inner shroud 1 8 and to the outer shroud 
19 and, with respect to the outer shroud 19, the inner 
shroud 18 shown in Fig. 3 is to be read as the outer 
shroud 19. 

[0063] In the present embodiment, thinned portions 

40 21 of shroud metals of the inner shroud 1 8 and the outer 
shroud 19, respectively, are provided in joint adjacent 
portions 20a in which a blade trailing edge portion 20 of 
the turbine stationary blade 4 is jointed to the inner 
shroud 1 8 and the outer shroud 1 9, respectively, so that 

45 a metal thickness there is thinned to approach to a metal 
thickness of the blade trailing edge portion 20 of the tur- 
bine stationary blade 4. The thinned portion 20a may be 
formed so that the shroud metal thickness increases 
smoothly toward a combustion gas flow upstream side 

50 from the blade trailing edge portion 20 or the thinned 
portion 20a is provided only partially in the joint adjacent 
portion 20a, as the case may be. 
[0064] According to the present embodiment, the 
shroud metal thickness is made approximately same as 

55 the metal thickness of the blade trailing edge portion 20 
in each of the joint adjacent portions 20a in which the 
blade trailing edge portion 20 is jointed to the inner 
shroud 18 and the outer shroud 19, respectively, and 
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thereby the thermal capacity difference between the 
blade trailing edge portion 20 and the inner shroud 18 
or the outer shroud 19 in the respective joint adjacent 
portions 20a is reduced and a uniform metal tempera- 
ture can be maintained in a steady operation time. 5 
[0065] Further, even in a variation time of combustion 
gas flow condition following a gas turbine start or stop, 
the temperature difference between the blade trailing 
edge portion 20 and the inner shroud 18 or the outer 
shroud 19 can be reduced. Hence, thermal stress 10 
caused by the temperature difference can be reduced 
and life of the turbine blade can be enhanced greatly. 
[0066] In Fig. 4 in which a metal temperature behavior 
in the present embodiment is shown qualitatively, in the 
area where gas turbine rotational speed C 2 is reduced is 
for stop of the gas turbine, temperature difference At be- 
tween stationary blade trailing edge portion metal tem- 
perature B 2 and shroud metal temperature A 2 of the in- 
ner shroud 18 and the outer shroud 19 is small and the 
thermal capacity is nearly same in these respective por- 20 
tions. Accordingly, even in a transitional behavior 
change, such as stop of gas turbine, the thermal stress 
caused by the temperature difference can be reduced 
and the reliability can be enhanced remarkably. 
[0067] In the above, while the invention has been de- 25 
scribed with respect to the embodiments as illustrated, 
the invention is not limited thereto but, needless to men- 
tion, may be added with various modifications in the con- 
crete construction thereof within the scope of the ap- 
pended claims. 30 
[0068] For example, while the invention has been de- 
scribed based on a cooled type blade of the moving 
blade and the stationary blade in the mentioned embod- 
iments, the construction for reducing the thermal stress 
by employing the cut-away portion or the thinned portion 35 
is not limited to the cooled type blade but may be applied 
to a non-cooled type blade. 



partially cut away and a remaining thickness of said 
platform (15) so cut away is approximately same as 
a thickness of said moving blade trailing edge por- 
tion (14). 

3. A gas turbine equipment as claimed in Claim 1, 
characterized in that said thermal stress reducing 
portion provided in said stationary blade joint adja- 
cent portion (20a) is formed such that said shroud 
(18, 19) in said stationary blade joint adjacent por- 
tion (20a) is thinned and a remaining thickness of 
said shroud (18, 19) so thinned is approximately 
same as a thickness of said stationary blade trailing 
edge portion (20). 

4. A turbine blade comprising a moving blade joint ad- 
jacent portion (1 4a) between a moving blade trailing 
edge portion (14) and a platform (15), characterized 
in that said platform (15) in said moving blade joint 
adjacent portion (14a) is partially cut away and a 
remaining thickness of said platform (15) so cut 
away is approximately same as a thickness of said 
moving blade trailing edge portion (14). 

5. A turbine blade comprising stationary blade inner 
and outer joint adjacent portions (20a) between a 
stationary blade trailing edge portion (20) and an 
inner shroud (18) and between said stationary 
blade trailing edge portion (20) and an outer shroud 
(19), respectively, characterized in that each of said 
inner shroud (18) in said stationary blade inner joint 
adjacent portion (20a) and said outer shroud (19) in 
said stationary blade outer joint adjacent portion 
(20a) is thinned and a remaining thickness each of 
said inner shroud (18) and said outer shroud (19) 
so thinned is approximately same as a thickness of 
said stationary blade trailing edge portion (20). 



Claims 

1. A gas turbine equipment comprising a rotational 
portion of a rotor and a moving blade (2), a station- 
ary portion of a casing, a stationary blade (4), vari- 
ous supporting members and the like and a com- 
bustor, characterized in that there is provided a ther- 
mal stress reducing portion in any one or both of a 
moving blade joint adjacent portion (14a) between 
a moving blade trailing edge portion (14) and a plat- 
form (15) and a stationary blade joint adjacent por- 
tion (20a) between a stationary blade trailing edge 
portion (20) and a shroud (18, 19). 



6. A gas turbine equipment comprising said turbine 
blade as claimed in Claim 4 and said turbine blade 
as claimed in Claim 5. 



45 



2. A gas turbine equipment as claimed in Claim 1, 
characterized in that said thermal stress reducing 55 
portion provided in said moving blade joint adjacent 
portion (14a) is formed such that said platform (15) 
in said moving blade joint adjacent portion (14a) is 
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